Background: When examining risk factors for inadequate antenatal care, the assessment of antenatal care hardly considers the content and timing of interventions during pregnancy. This study aims to provide information about the importance of predisposing, enabling and pregnancy-related determinants on the received content and timing of antenatal care. Methods: In the Brussels Metropolitan Region, 333 women were consecutively recruited at the beginning of their pregnancies. Antenatal care use was recorded prospectively. A classification system measuring the content and timing of care during pregnancy (CTP) divided the women into four categories. Ordinal regression analyses were applied to define unadjusted and adjusted odds ratios (ORs), measuring the effect of different determinants on being assigned to a higher CTP category. Results: A total of 10.2% of the women had an inadequate, 8.4% an intermediate, 36% a sufficient and 45.3% an appropriate antenatal care trajectory. Adjusted ORs showed a lower likelihood of being assigned to a higher CTP category for lower educated women (OR: 0.58; 95% CI 0.37-0.92), women of Maghreb origin (OR: 0.38; 95% CI 0.22-0.66) and women with a higher discontinuity of care (OR: 0.56; 95% CI 0.34-0.90). Conclusions: When controlling for confounders, no enabling determinants were found that affect the content and timing of care in pregnancy. Although antenatal care is equally available to all women, predisposing and pregnancy-related factors were related to the likelihood of completing an appropriate antenatal care trajectory. Besides stimulating knowledge about the importance of antenatal care in less-educated and Maghreb women, supporting continuity of care during pregnancy might result in higher levels of received antenatal care. 
Introduction
A ntenatal care is important in identifying risk factors for adverse pregnancy outcomes and follow-up during pregnancy enables effective management in order to promote maternal and foetal health. 1 Therefore, knowledge about the determinants that affect antenatal care utilization is of interest to optimize adequate use. The health behaviour model 2 is often used to explain health care use. This model describes three levels of individual determinants that affect health care utilization. Predisposing factors, such as low levels of education, 3-6 unemployment 5,7 or foreign ethnicity 3, 5, 8 are associated with late initiation of care, low numbers of visits or not receiving certain interventions during antenatal care. Enabling factors such as low income 5 or being uninsured 4 are found to be associated with receiving less interventions during pregnancy or less visits. 6 Furthermore, pregnancy-related factors such as unplanned pregnancy 3 or high parity 3 are related with late initiation of care. Previous studies did not examine determinants on all three levels (predisposing, enabling and pregnancy related) as described by Andersen and Newman. Furthermore, the assessment of antenatal care is mostly restricted to the timing of the initiation of care, the number of visits or a combination of both, as, for example, in the frequently used Adequacy of Prenatal Care Utilization (APNCU) index. 9 Less often, studies include content of care in pregnancy when examining determinants of the antenatal care trajectory; and when content of care is considered, usually just one particular intervention is evaluated and the timing is rarely included. However, guidelines for antenatal care [10] [11] [12] recommend the appropriate timing of certain examinations, for example, screening for haematological conditions or the anomaly scan. This study aims to provide insight into the effect of a large number of determinants on antenatal care use, covering all three levels of individual determinants described in Andersen and Newman's 2 health behaviour model. Compared with other studies, this study assesses antenatal care in a less fragmented way; as well as the initiation of care, the content and timing of interventions during the entire pregnancy are considered.
Methods

Data collection
A prospective observational study was conducted in nine out of the 11 medical centres in the Brussels Metropolitan Region. Women are referred to these centres for ultrasound screening during pregnancy. Between April 2008 and July 2008, 333 women were consecutively recruited at the beginning of their antenatal care trajectory, and followed until after birth. Women with major medical diseases prior to pregnancy were excluded as they inherently require more care, which could influence the conclusions about the determinants of antenatal care use. Other exclusion criteria were age <18 years, attending for third time or more and not receiving informed consent (see Beeckman et al. 13 for more details). The study was approved by all participating sites and by the Ethics Committee of the University Hospital UZ Brussels. A diary was developed to record all antenatal visits in a standardized manner and there was a protocol to explain to the women how to use the diary. Women were asked to document any use of health care during their pregnancy by answering six multiple choice questions: qualification of practitioner, place of visit, date of visit, visit scheduled or not, reason for visit and content of received care. Antenatal care use was recorded bi-monthly through telephone follow-up interviews. To reduce recall bias and to verify the completeness of the data, women could choose to be phoned in one of the following languages; Dutch, French (two of the official languages of Belgium), English, Turkish or Arabic (foreign languages currently spoken in Brussels). This selection enabled us to reach 95.5% of the population. 14 Intercultural workers conducted these interviews limiting cultural barriers.
Defining content and timing of care in pregnancy
Since none of the existing indices consider the content and timing of antenatal care, 15 a new tool was developed for this study. The development of the content and timing of care during pregnancy (CTP) tool is based on evidence concerning the importance of number and type of interventions during the follow-up in pregnancy, their relevance for pregnancy outcome and on congruent recommendations in different evidence-based guidelines for antenatal care use. 10, 16 Blood screening, ultrasound and blood pressure measurement are the interventions included in CTP, reflecting the appropriateness of care in relation to current guidelines. The CTP tool reflects a minimal care package recommended in every pregnancy regardless of parity or risk status and considers three dimensions: the timing of the initiation of care and the number and timing of each of the three specific interventions during the pregnancy. 10, 12 The composition of the CTP tool was described earlier, 17 a schematic overview is provided in figure 1 .
Predisposing, enabling and pregnancy-related determinants
Women's characteristics were noted through a structured questionnaire at the moment of inclusion. Consistent with Andersen and Newman's model 2 explaining health-care use, a woman's age, marital status, educational level, occupational status, origin (nationality at birth) and having lived in Belgium since birth were defined as predisposing determinants. Also the partner's characteristics were examined: origin, educational level and occupational status.
Equivalent income, health insurance coverage, receiving welfare benefits, private hospitalization insurance coverage, having a regular obstetrician and/or general practitioner were six variables reflecting the enabling determinants in our analysis. The modified Organization for Economic Co-operation and Development (OECD) scale 18 was used to calculate equivalent income. This scale is based on the monthly household income and the composition of the household. Three categories of equivalent income were made: low, moderate and high. The lowest income group was identified at <60% of the median national income, 19 the at-risk-of-poverty threshold. 20 The moderate income group was defined at 60-120% of the national median equivalent income. Equivalent incomes >120% were considered as high. Data were missing on the net monthly income of 31 (9.3%) women. Information on net income was more often missing in women Ã Ranges based on the NICE 10 and Belgian guidelines 12 and ÃÃ Ranges based on the NICE guideline. 10 Inadequate: initiation of care after first trimester OR the number of at least one intervention is less than the lower range and none of the interventions occurred more than the range. Intermediate: initiation of care in the first trimester; the number of at least one intervention occurred less than the lower range and at least one intervention exceeded the range. Sufficient: initiation of care in the first trimester; the number of all interventions equals at least the respective lower range but the timing of at least one intervention was not as recommended. Appropriate: initiation of care in the first trimester; the number of the interventions equals at least the respective lower range and the timing of the actions of all basic interventions was as recommended active on the labour market and in those with higher education (chi-square analyses; available upon request). Within the groups, missing data occurred at random and the hotdeck method was applied to the missing cases. 21 We selected the variables educational level, activity status and having health insurance as predictors for the imputation. Imputation was conducted using Stata 11.0. 22 Finally, pregnancy-related determinants were considered. These included: parity, wish for pregnancy, planned pregnancy, history of obstetric risk (previous preterm birth, low birthweight, miscarriage and/or still birth, admission to neonatal care unit), smoking before pregnancy, medical risks during pregnancy (hypertension, pre-eclampsia, gestational diabetes mellitus, preterm contractions, hospital admission or anaemia), continuity of care and attendance at antenatal information courses. Continuity of care is measured by the Continuity of Carer (COC) index. 23 This index counts the number of visits to each different health care provider compared with the total number of visits.
Statistical analysis
After describing the woman's characteristics, their antenatal care use was first analysed using logistic ordinal regression methods to estimate unadjusted odds ratios (ORs). The effects of each predisposing, enabling and pregnancy-related determinant on being assigned to a higher CTP category were examined. Thereafter, a logistic ordinal regression model was carried out to explore the association with all predisposing, enabling and pregnancy-related factors on antenatal care received during pregnancy, controlling for all significant determinants. For each determinant, the adjusted OR reflects the likelihood of getting into a higher CTP category controlled for all other significant determinants. As this was an exploratory study, we aimed to include all variables and choose a backwards model as the best option. Corresponding to the health behaviour model of Andersen and Newman, 2,24 all predisposing variables were considered first. Variables that were not significant at P < 0.05 were subsequently omitted from the model, starting with the variable with the highest P-value. This cycle was repeated until all variables were significant at the P < 0.05 level. In the next round, the enabling factors were considered with the selected predisposing variables fixed in the model. Again, the least significant variable was left out and the model reran to select a set of significant variables. In the third round, the pregnancy-related factors were studied, controlling for the variables in the first two rounds. In each round, multicolinearty was tested, further explorative interaction effects were tested. The fit of the model was evaluated on the following criteria: non-significance of the score test for the proportional odds assumption, non-significance of the residual chi-square, absence of multicollinearity and an association between predicted probabilities and observed responses >60%. The effect sizes of the determinants were expressed as cumulative OR. These indicated the probability of one group in reaching a higher CTP category in comparison with another group (for the same determinant), controlled for the other independent determinants. Analyses were done with SAS 9.1. 25 
Results
Characteristics of the women in our study sample
In total, 333 women were included in our study. Inadequate antenatal care was observed in 10.2% of the women, 8.4% were assigned to the intermediate antenatal care group. Furthermore, 36% fell into the sufficient group and 45.3% had an appropriate antenatal care trajectory (table 1) . Table 1 also represents the predisposing, enabling and pregnancy-related characteristics in our sample. We observed an appropriate antenatal care trajectory in 38.7% of the single women, in 38.7% of those without higher education and in 35.7% of the women without employment. Concerning origin, 50.5% of the women with a Belgian origin, 55.3% of the women of another origin and 28.2% of the women with a Maghreb origin were classified CTP appropriate.
For the enabling characteristics, we observed that 35.4% of the women with a low income were assigned to the appropriate care group. We observed lower percentages of women in the appropriate care group with no health insurance coverage (22.7%) or without a regular obstetrician (43.4%).
When considering pregnancy-related characteristics, appropriate care was observed in 39.0% of the multiparae and in 36.8% of the women with an unplanned pregnancy. An appropriate antenatal care trajectory was found in 54.9% of the women who received care from the same care provider on more than half of their visits (COC !50) and in 59.2% of those who attended antenatal information courses.
Determinants of received content and timing of care in pregnancy
Unadjusted ORs (table 2) The pregnancy-related characteristics show that primiparae had more chance of being assigned to a better CTP category (OR: 1.79; 95% CI 1.7-2.73). A COC index <50% (OR: 0.58; 95% CI 0.36-0.92) and not attending antenatal information courses (OR: 0.46; 95% CI 0.27-0.77) were each associated with a lower chance of being assigned to a higher CTP classification group.
When adjusting for confounders, our multivariate model showed that a lower level of education (OR: 0.58; 95% CI 0.37-0.92) and Maghreb origin compared with 'other' origins (OR: 0.38; 95% CI 0.22-0.66) were independent risk factors for not being assigned to a higher CTP category (table 2) . No enabling factor remained significantly related to the adequacy of the antenatal care trajectory when controlling for the other variables. A COC index <50% is related to a lower chance of being in a higher CTP category (OR: 0.56; 95% CI 0.34-0.90). No other pregnancy-related factor was related to the content and timing of care received in pregnancy.
In order to reduce the heterogeneity in the 'other' origin group, some additional analyses were done, splitting up this variable. The adjusted ORs show that Maghreb women are more vulnerable when compared to women with a European, sub-Saharan African or other origin, but not compared with Belgian women. These additional analysis confirm our statement about the vulnerability of having a Maghreb origin. Although the same trend of vulnerability with regard to women with a Belgian origin is present (OR < 1), our statement would have been stronger if the relation with the Belgian origin remained significant in the final model. One of the possible explanations for the absence of a significant relation might be the diversity within the group of women with Belgian nationality at birth in the Brussels Capital Region. From the women with a Belgian origin (nationality at birth), a great number will have a Maghreb background because they are second generation migrants.
Discussion
This study aimed to analyse predisposing, enabling and pregnancy-related determinants in association with antenatal care use. The inclusion of elements of content of care when considering the antenatal care trajectory is what makes this study unique. This more comprehensive measurement showed that women of Maghreb origin were less likely to achieve a higher CTP category (better care trajectory) compared with women of other non-Belgian origin. Women with no higher education were also less likely to be assigned into a better CTP category as well as women for whom continuity of care was <50%. The effects of the enabling factors were not significant when controlling for confounders. Although antenatal care is equally available for every woman in Belgium, less than half the women (45.3%) received the recommended minimum content and timing of care in pregnancy. Our study showed that particularly predisposing and pregnancyrelated characteristics influence received antenatal care. Lower education and being of Maghreb origin were predisposing determinants that explain the higher likelihood of receiving an unfavourable level of antenatal care in pregnancy. White et al. 5 confirmed the effects of educational level and origin on receiving fewer medical procedures during pregnancy. Studies that analysed determinants of individual elements of care such as blood analyses for Down's syndrome screening also found lower frequencies of received interventions in less well-educated women 4 and women of foreign nationality 4 or ethnicity. 26 Our multivariate model showed that continuity of received care in pregnancy was the most important pregnancy-related determinant. Women who saw the same health-care provider on more than half their visits were more likely to be classified in a higher CTP group. Similarly, continuity was found to be important in the study of Ciceklioglu et al. Except for one study 7 in Turkey, an analysis of a range of predisposing, enabling and pregnancy-related characteristics combined, in relation to the received content and timing of care, has not been done before. However, to improve antenatal care use in accordance with recommended standards, it is necessary to have such detailed information. Given the results of our study, stimulating knowledge about the importance of antenatal care for the well-being of mother and child in women with lower levels of education might be useful to achieve appropriate antenatal care use. Furthermore, the ability to use healthcare services among women with low educational levels and among those of Maghreb origin should be facilitated. Explanations of the vulnerability of both groups might be found in the theory of cultural and social capital. Cultural capital is characterized as knowledge, skills or education. 27 Lack of cultural capital can lead to less capacity to process information (written or spoken). 28 In less well-educated women, this may lead to a lack of understanding about the importance of antenatal care. In turn, this may be the underlying cause for being less aware of how to receive a favourable antenatal care trajectory.
Secondly, the effects of social capital may play a role. Group membership, family or group relations and social networks can be beneficial to health. Social networks provide support, social trust and information, and may stimulate people to use health care. 29 However, the presence of a strong 'informal' network among Maghreb women 30, 31 providing information and lifestyle advice might also substitute for antenatal care use. 28 Another type of network can be characterized as a closed network, which might limit social contacts or create negative views regarding care. 32 Either kind of network (substituting or restricting) could lead to less utilization of care. 32 Future analyses of antenatal care use should explore the effects of a range of elements constituting social and cultural capital. [30] [31] [32] [33] A greater level of continuity of care can also contribute to better quality care. 34 Our study showed that encouraging continuity of health care is associated with more appropriate care. Alongside this, continuity of care is often related to higher levels of satisfaction among women, 35 creating the trust that the provider(s) know what has happened to her previously, and confidence that a known person is in charge of her care. 34 For the provider(s), on the other hand, continuity provides them with sufficient knowledge and information in order to best apply their professional competence. 34 Moreover, Boss et al. 36 found that continuity leads to a better neonatal outcome. However, the relationship was indirect, as the better outcome was due to a higher number of visits among women with continuity of care. Unfortunately, content of care was not considered in this study.
Besides informing women in these groups about the importance of regular antenatal care use via educational programmes or media campaigns, measures to promote closer follow-up should be built into practice. For example, a telephone reminder describing the importance of the visit 37, 38 the day before might help to facilitate regular follow-up, avoid discontinuity of care and reduce cancellations of appointments. The involvement of staff from different cultural backgrounds to overcome language problems or cultural difficulties has been found to be effective in practice. 39, 40 We acknowledge that inclusion of women <18 years would have been interesting because this is a group potentially at risk of suboptimal care. Furthermore, as this was a prospective study, we a: n j is the total number of visits to a provider. n is the total number of visits were unable to determine risk factors for not receiving any antenatal care. Limitations about the small sample size were addressed earlier. 13 Our study sample was comparable with the general population of pregnant women in the Brussels Capital region (N = 16801 in 2007) regarding age, educational level, occupational status and origin of the women. Also health-care utilization was compared earlier and was comparable. 17 The CTP tool, taking into account the content and timing of care, is a step forward when assessing antenatal care trajectories. However, we are aware that, ideally, the tool should consist of more of the elements of antenatal care such as the quality of actions undertaken. 17 The results of our study are important for both clinical staff and health policy makers. Besides strategies stimulating knowledge in vulnerable women, health care providers should also consider the effect of the social network of pregnant women on the use of antenatal care. Health policy measures that facilitate both relationship, and information continuity of care during pregnancy, should receive more attention as these result in a higher likelihood of meeting recommended standards of care. Different actions such as introducing intercultural workers or implementing telephone reminders should be further explored as means of supporting women in navigating within the health care system, in understanding and obtaining information and in communicating with health care providers. commission are S. 
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Key points
Determinants on three levels (predisposing, enabling and pregnancy related), as described in the health behaviour model, were examined in relation to the antenatal care trajectory. Educational level and origin are the most important predisposing determinants related to less appropriate content and timing of care in pregnancy. None of the enabling determinants facilitating health care use, such as health insurance coverage, were related to the received content and timing of care in pregnancy. To target socially vulnerable women, health policy as well as health care providers should stimulate awareness about the importance of optimal antenatal care in these groups, rather than facilitating enabling determinants. Besides focusing on socially vulnerable women, health policy should focus on stimulating information and relationship continuity because, besides predisposing determinants, higher continuity was related to more appropriate antenatal care trajectories. n j is the total number of visits to a provider; n is the total number of visits; significant OR are indicated in bold
